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(57) Abstract: The invention relates to a method for producing electrochroniic 
devices, in particular that having a large working surface area and which does not 
produce a volumetric shrinkage and can operate during a long maintenance of 
electrocoloured state of an electrochromic compound, high control voltages and 
polarity inversion. The inventive electrochromic device comprises at least two 
electrodes (1,2), at least one of them being optically transparent. A closed sealed 
space is formed between said electrodes and filled with the electrochromic 
compound which is embodied in the form of a solid-like film. The inventive 
method for producing the electrochromic device consists in prefabricating an 
initial electrochromic compound in the form of a dispersed electrochromic system 
which contains at least a suspension and/or colloid The dispersed medium of said 
system is embodied in the form of an electrochromic solution containing a liquid 
solvent, cathode and anode components, a dispersed phase being embodied in the 
form of a fmely dispersed polymer. Afterwards, the initial electrochromic 
compound is deaerated, thereby eliminating dissolved oxygen and air introduced 
by said finely dispersed polymer, and is used for filling the space between the 
electrodes. 
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B omuomeHuu deyxdyKsenHbix Kodoe, Kodoe ftauKoe u dpyzux cok- 
pauienuu cm. «nosiCHeHUH k KodoM u coKpau4eHWiM». ny6nuKy- 
eMbie e naHone Kootcdoeo OHepednoeo ebtnycKo Etojifiemetm PCT. 



Ony6jiHK0BaHa 

C omnSmoM o MeotcdynapodnoM noucKe. 



(57) Pejiepar: HacTOHiuee H3o6peTeHHe oGecnenHBaer cnocoS HsroTOBJieHHA dJieicrpoxpoMHUx ycTpoficrs, oco6eHHO HMeioiUHX 
6ojikuiyio anoiuaAb pa6oHefi noaepxHocTH, Koropue He ahiot o6i>eMHon ycaAKH h pa6oTocnoco6Hbi b ycjiOBHxx A/iHTe;ibHoro 
noAaep}KaHH)i ajieinpooKpauieHHoro cocto)ihh>i 3JieKTpoxpoMHoro cocrasa, noBbimeHHux ynpasjiJiiomHX Hanp)i>KeHH{i h cMCHbi 
no;iJ!pHOCTH 3jieKTpoflOB. SiieicrpoxpoMHoe ycrpOHCTBo coAepMCHT, no MeiibiucH Mcpe, ABa 3;ieicTpOAa (1,2), no MCHbuieH MCpe, oamh h3 
KOTopux jiBJiJieTCJi onxMMecKH np03paHHbiM. MejKAy 3JieKTpo;iaMH (1, 2) o6pa30BaHo repMCTHMHO 3aMKHyToe npocrpaHCTBO, 
sanonHCHHoe ajieicrpoxpOMHbiM cocTaBOM b BH;ie TBepAonoAo6Hofi ruieHKH. B npouecce HsroroBjieHHH sjicKxpoxpoMHoro ycrpoRcTBa 
CHawana no/iyMawT HCxoAHwfi sjicKTpoxpoMHbiH cocraB, npeAcraB/iuiomHH co6oh 3;ieicTpoxpoMHyK) AncnepcHyjo CHCxcMy. 
co<aep)KainyK), no MCHbiueii MCpe, cycneH3HK) h/hjim koa;ioha, npM 3tom b yKasaHHofi chctcmc AHcnepcHOHnOH cpcAofi flBAHCTca 
3;ieKTpoxpOMHbifi pacTBOp, coAep)KamHR )KHAKnfi pacTBOpHTCJib. KOTOAHyio cocrasjifliomyK) m anoAnyK) cocraBjuiiomyK). a AHcnepCHOfi 
(])a3of) - BbtcoKOAHcnepcHbifl noAMMep. 3aTeM hcxoahuIi 3neKTpoxpoMHbift cocraB Aea3pHpyK}T aha yAaneHHJi pacTBopeHHoro 
KHCAopoAa H B03Ayxa, BHeceHHoro c BbicoxoAHcnepcHbiM noAHMepoM, m sanoAHiiioT mm npocTpaHCTBo MesxAy aACin-poAaMH. 
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CnOCOB HSrOTOBJIEHHJI 3JIEKTPOXPOMHOrO yCTPOHCTBA H 
3JIEKTPOXPOMHOE yCTPOfiCTBO 



06nacmh mexHWcu, k Komopou ommcumcn usodpemeHue 

H3o6peTeHHe oxHOCHXca k o6jO[acTH ycTpoficxB, oSecneHHBaiomHx HSMeneHHe 
ij;BeTa (oKpaniHBaHHe hjih oGecuiBeHHBaHHe) nofl B03fleHCTBHeM sjieKxpuHecKoro 

TOKa, a HMCHHO K SJieKTpOXpOMHBIM yCipOttCTBaM H TeXHOJIOrHH HX HSrOTOBJieHH^. 

3jieKTpoxpoMHHe ycipoHCTBa xapaicrepHsyiOTCH sjieKipHHecKH ynpaBJiseMofi 
BejiKraHHofi CBexonorjiomeHHH hjih CBerooTpaMceHHfl. K 3THM ycipoftcxBaM 
OTHOCOTM npoTHBOOCJienjMiomHe aBTOMoSHJiBHBie aepKajia 3aja;Hero BH^a, 
HJiJiioMHHaTopH, cBeToocna6n3iK)iE[He ii(htkh, SBreuasnoufmoK oKHa, xaSjio 
KonjieKXHBHoro nojiBsosanHK h x.fl. 

npedtuecmeywufuuypoeeHb mexumu 

HsBecxen cnoco6 HsroxoBJieHHx sjieKxpoxpoMHoro ycxpoftcxsa (US 4902108, 
20.02.1990), B KOxopOM na sjieicipoiipoBOflamee noKptixHC o;moro H3 ^Byx 
onxmtecKH npospaHHBix 3JieKxpo;?OB naHOCJix sarymeHHtiH pacxBop 
nojiHMexHJiMeTaiq)HJiaTa b HHSKOKHiwmeM pacxBopHxejie, saxcM pacxBOpHxejiB 
Hcnap^x c nojiyHeHHCM cjiok nojiHMexHJiMexaKpHJiaxa. ^ajiee cKJieHBaiox o6a 
onxHHecKH npospaHHMX sjieKxpofla no nepHMerpy na 3aflaHH0M paccxojiHHH ojsjm 
ox flpyroro, 3anojiHflK)x oSpasoBaHHoe ueyKffy hhmh saMKHyxoe npocxpancxBO 
ajieiopoxpoMHBiM pacxBOpoM, coflep^caiipiM KaxoffHyio h anoflHyio cocxaBJunomne 
h HHfl;H(|)(i)epeHXHBifi sjieicxpojiHX b BBicoKOKHiMmeM pacxBopHxejie, Hepes 
oxBepcxHe (oxBepcTHH) b kjiccbom niBe h repMexH3HpyK)x yKasaHHoe npocxpaHCXBo. 
YnoivwHyxBiH cnofi nojiHMexHJiMexaKpHJiaxa pacxBopaexc^ h 3aryii];aex 
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3JieKxpoxpoMHBm pacTBOp, ^0 SHaHHxejiBHO yMCHBrnaex HeraxHBHBifi 3$(^eKT 
ipaBHxaiiHOHHoro "paccjiaHBaHEw" sjieKxpooKpameHHofi (j^opMBi cocxaBa. TaKHM 
o6pa30M, coScTseHHO sjieKipoxpoMHBift cocxas nojiyqaiOT tojibko nocjie 
3aBepmeHiM c6opKH BBimeoriHcaHHoro sjieinpoxpoMHoro ycTpoftcxBa, hto 

5 orpampiHBaeT xexHOJiorKHHocxt ycxpoftcxBa b ucjiom, npH 3xom 3JieKxpoxpoMHBiH 
cocxaB npe^tcxaBJiaex coSoii ^flKyio ^asy pasjiOTHOH cxeneHH b;i3kocxh5 
onpeaejiaeMofi KOjmHecxBOM nojiHMepa-sarycxuxejM. HHflH4)4)epeHXHtiH 
ajieiopojiHx, BBefleHHBifi b sjieKipoxpoMHtiH pacxBop, oeecne^QiBaex 
sneKxponpoBOOTOCXB nocjieflnero b cjiynae, ecjra KaxoOTaa h aHO/maa 

10 cocxaBJW^mHe He pacxsopiiioxc^ jsp hohhofo cocxohhhh. 

HsBecxcH cnoco6 HsroxoBJicHHH sjicKxpoxpOMHoro ycxpoHcxBa (US 5471337, 
28.11.1995), B KOxopoM saMKHyxoe npocxpancxBO Me^ay sneKxpo^aMH sanoJiMiox 

3JieKXpOXpOMHOH flHCnepCHOH CHCXeMOH, COCXOamefi H3 flHCnepCHOHHOH CpeflBI B 

BHfle pacxBopHxejiH, sarymeHHoro, npeflnoHXHxejitHO, nojiHMexHJiMexaKpHJiaxoM, 
15 HJiH njiacxH(|)m]jipoBaHHoro pacxBopHxejieM nojiHMepa h flHcnepcHoft ^ashi b bh^c 
nojiHOKCOMexajinaxa b KanecxBe KaxoflHofi cocxaBJiaiomeii, a xaicace anoflHofi 
cocxaBJiaiomeH. IIocKOJiBKy nojiHOKCOMexanJiax HfijiaexcH HeopraHmecKHM 

3JieKXpOXpOMHBIM KOMnOHeHXOM H n03X0My HMeeX fiOJiee HHSKHH K034)4)HItHeHX 
3KCX0HKI^HH HO CpaBHeHHK) C OpraHHHeCKHMH SJICKXpOXpOMKHMH KOMnOHeHXaMH, 

20 xo 3neKxpoxpoMHoe ycxpoiicxBO, nojiyneHHoe xaKi^M cnoco6oM, He o6ecneHHBaex 
AOCxaxoHHyio 34)$eKXHBHOCXB CBexoocjiaSjieHHH 6e3 cymecxBeHHoro 
3Hepronoxpe6neHHfl. 

HsBecxeH cnoco6 HsroxoBjieHHH 3JieKrpoxpoMHoro ycxpoficxBa (RU 2144937 
CI, 27.01.2000), B KOxopoM saMKHyroe npocxpaHCXBO Me^fly sneKxpoflaMH 

25 sanojiH^x sjicKXpoxpoMHOH RVLcntpcmn chcxcmoh, npeflcxasraioiiiieH co6oK 
cycncHSHK) h cocxo^mcH H3 flHcnepcHOHHofi cpe^uj B BH;i;e 3JieKXpOXpOMHOrO 
pacxBopa, coflepKamero KaxoflHyio h anoAHyio cocxaBJiHiomHe h pacxBOpHxejit, h 
flHcnepCHoft 4>a3£i b BH^e BHcoKOflHcnepcHoro npjiHMepa, repMexESHpyKDx 
yxasaHHoe npocxpaHCXBO h B£iflep>KHBajox sjieicrpoxpoMHyio ^pHcnepcHyio cHcxeMy 

30 flo pacxBOpeHHfl nojiHMepa. TaKOH cnocoS nosBOJUiex flocxaxoHHO rq)ocxo nonyHHxt 
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sjieicrpoxpoMHoe ycxpoHCTBO c lOHpoKHM flHanaaoHOM bjiskocth sjieiopoxpoMHoro 
cocxaBa, Biuioxt flo nojiyneHiM 3JieKTpoxpoMHoro cocraBa b bh^c TBepaonoao6HOH 
nneHKH, hto npefloxBpamaer "paccjiaHBaime" 3JieKTpooKpaineHH£ix ^opu 
KOMnoHCHTOB ynoMflHyxoro cocraBa h cHHacaer pncK KOHTaicra c sjieicrpoxpoMHHM 
5 cocxaBOM npH cjiynafiHOM paapyineHiiH xaKoro ycxpoiicTBa. OflHaKO npn 

flJIHTCJIbHOM BOSAeilCTBHH Hanp^XCeHH)! H, OC06eHH03 npH H3MeHeHHH nOJMpHOCTH 

noH^ipHsaiiHH nocjie xaKoro BosfleiicTBiM, a xaioKe npn BOSfleficxBHH noBMineHHtix 
HanpaxceHHH (6ojiee 2 B) b sjieKxpoxpoMHOM cocxaBe HSBCcxHoro ajicKipoxpoMHoro 
ycxpoiicxBa (RU 2144937 CI, 27.01.2000) BOSHHKaKyr "mrrna", x.e. ynaCTKH, 

10 oxjiHHaiontHec^ no qBCxy h/hjih HHxencHBHOcxH OKpacKH ox ocHOBHoro 4>0Ha. 
TaKofi HeraxHBHbifi 34)4>eKT b ochobhom xapaKxepen rjisl sjieKipoxpoMHUx 
ycxpoKcxB c SojitmoH paSoneM noBepxHOCXBK) onxHHecKH npospaHHbix Sn02:F- 
3JieKxpoflOB. KpoMe xoro, npH HsroxoBneHHH 3JieKTpoxpoMHoro ycxpoHCXBa nocjie 
pacxBopeHHW nojiHMcpa h npocsexJieHUH 3JieKxpoxpOMHoro cocxasa no Bcefl 

15 oJiomaflH paSoHCH noBcpxHocxH ycxpoficxBa nojiBJiaKyrcji BOSflymHHe nysHptKH, 
Hxo flejiaex ycxpoficxBO HenpHroflHBiM pflsi npaKXHHCcKoro HcnojiBSOBaHUJi. 

HsBecxHBi cnoco6H HsroxoBneHna sncKxpoxpOMHoro ycxpoiicxBa, 
BKjnoHaiomHe nojiyqcHHe XBepflonoflo6HOH nneHKH sjieKxpoxpOMHoro cocxaBa 
HenocpeACXBeHHO b ycxpoftcxBe nyxcM nojiHMepHsaiiHH h/hjih noJiHMepHsauHH co 

20 crnHBaHHCM n;eneH MOHOMepHJbix KOMnosHunH c HcnojitsoBaHHeM HHHu;HaxopoB 
pasjiHHHoro XHna (EP 0612826 Al, 31.08.1994 r.; WO 97/34186, 18.09.1997; WO 
98/42796, 01.10.1998). OflHaKO xaKHC peaKii;HH nojiHMepHsanHH conpoBO>KflaK)xcji 
o6i>eMHofi ycaflKOH, oxpni^axejiBHO Bnanontea na KanecxBO sJieKxpoxpoMHoro 
ycxpOHcxBa. 3xox HeraxHBHBifi 34)$eKX mo^kcx oco6eHHO npoHBJMXscji b 

25 3JieKipo?qpoMHBix ycxpoficxBax CO snaHHxejiBHHMH Me»c3JieKipoflHBiMH sasopaMH (1 
- 2 mm), oSbihho oSecneqHBaeMBiMH b sjieKxpoxpoMHBix ycxpoficxBax c SojiBnmMH 
paSoHHMH noBepxHocx^MH (6oJiee 0,5 m^). 
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PacKpumue nsodpemenm 

Saflaqeft nacTo^mero H3o6peTeHHfl simsiencK nojiyneHHe sjieKxpoxpoMHoro 

yCTpOfiCTBa C SJieiCipOXpOMHHM COCXaBOM B BHae nOJIHMepHOrO CJTOA, B TOM TOCJie 

5 TBepAonofloSHoro, He npoOTJMiomero KaKoit-jni6o oSteMHoft ycaflKH b npoii;ecce 
CTpyKxypHpOBaHM B iimpoKOM AHanasoHe xcMnepaxyp h o6ecne^HBaK)mero 
noBbinieHHe ycxoSraHBocTH 3JieKTpoxpoMHoro ycxpoficxBa, pa5oxajEomero b 
ycjiOBHHX jiJiHTejiBHoro nopjsfivysiaswi OKpameHHoro cocxohhhh, a xaic^e b 
ycjioBHax B03fleiicTBHH noBBiineHHHX ynpaBJiHioiimx HanpaaceHHH h cmchh 

10 nojMpHOCTH 3JieKipoflOB, npoaBJiHiomeeca b yBenHHeroiH BpeMCHH coxpaHeHHu 
paBHOMepHocxH oKpainHBaHiM H o6ecup3eqHBaHiM, oco6eHHO jinsi aneicrpoxpoMHoro 
ycxpoftcxBa c 6oJiBnioH imomaj^Lio paSoneii noBcpxHocxn. 

HacTonmee H3o6pexeHHe oSecneHHBaex cnocoS HaroTOBJieHKa 
sjieKxpoxpoMHoro ycxpoficxBa, co^iep>Kamero, no MeHtmeH Mepe, flBa ajieicrpofla, no 

15 Mentmefi Mepe, oflim h3 KOxopBix jiBJiaercH onxuHecKH npospaHHfciM, npn 3Xom 
repMexHHHO saMKHyxoe npocipaHCXBO Me^K^y sjieicipoflaMH aanojiHCHO 

SnCKXpOXpOMHtlM COCXBBOM, SaKjnO^aiOmH&CK B TOM, HTO: 

• nojiynanyx HCXOflHHfi sjieKxpoxpOMRBifi cocraB b BHfle 3JieKTpoxpoMHofi 
flHcnepcHoS cncTeMBi, coflep^ameii, no MCHBmeft Mepe, cycneHsmo h/hjih 

20 KOJUIOHA, npH 3T0M B yKasaHHOH CHCXeMe ^I,HCnepCH0HH0H CpeffOH HBJMeXCil 

3JieKXpOXpOMHBIH paCXBOp, COflep>KamHH )KHflKHa paCXBOpHTCJIB, KaxoAHyio 

cocxaBJiHiomyK) h aHOflnyio cocTasjMiontyio, a ancnepcHOH ^asoii - 

BBICOKOflHCnepCHBlfi nojiHMcp; 

• ocyniecTBjifliOT fleaspaipno HcxoflHoro sjieicrpoxpoMHoro cocraBa jiflSL 
25 yj^ajicHiM pacTBopcHHoro KHCJiopofla H Bosflyxa, BneceHHoro c 

BBicoKOflHcnepcHbiM noJiHMepoM; 

• 3anoJiHflK)T 3aMKHyToe npocxpaHcxBO MOKjay sjieKxpoflaMH 

Aea3piq)0BaHHBIM HCXOAHHM SJieKXpOXpOMHBIM COCTaBOM; 

• ocymecTBjunoT repMCXHsaiiHio saMKnyToro npocTpancTBa ueyKjsy 

30 3JieKTpOflaMH. 
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3jieKTpoxpOMHBiH pacTBop Moacex flonojiHHxenBHO coflep^axB 
HHflH(i)$epeHTHi>iH sjieKipojiHT. KoHueHxpariHK aneKipojnrra cocTaBJiaer 0,005M- 
0,5M. 

/(eaapaipK) HcxoflHoro sjicKxpoxpOMHoro cocraBa fljia yflajieHna 
5 pacTBopeHHoro KHCJiopo^[a h B03jsyx2i, BHeceHHoro c BBICOKO^mcnepCHBIM 
noJiHMepoM, MO>KHO ocymecTBjiHTB nyxeM BaKyyMHpoBaHHH. 

BBicoKOjiHcnepcHBift nojiHMep ixpeAnoHTHxejibHO Sepyx b KOJiHHecxBe, 
. o6ecneHHBaiomeM oSpasoBaHHe XBepflono;o[o5Horo cjioh sjieKxpoxpoMHoro cocxaBa, 
Koxopufi xapaKxepmyexcji oxcyxcxBHCM oe-BeMHoii yca/iKH b npon;ecce pacxBopeniw 
10 nojiHMepa b BHineonncaHHOM ajieicipoxpoMHOM pacxBope b mnpoKOM flnanaaoHe 
xeMnepaxyp. 

IlpH 3X0M BBICOKOflHCnepCHtlH nOJIHMep aBJiaeXCJI JIHHeHHBIM nOJIHMepOM, B 

qacxHOCXH, BBicoKOMoneKyjiHpHBiM JiHHeHHBiM noJiKMcpoM, HanpuMcp, 
conojiHMepoM MexHJiMexaiqpHJiaxa h MexaKpujioBoii khcjioxbi h/hhh conojiHMepoM 
15 MexHJiMexaKpHnaxa, MexaKpHnoBofi khcjioxbi h ee cojih KajiBmia. 

DKHflKHfi pacxBopHxejiB npeflcxaBJiflex co6ofi HHflHBUflyajiBHoe XHMHHecKoe 
coeflHHefflie miH cMecB xhmkhcckhx coeaHHenHH. 

KaxoflHaa cocxaBJiHioma!! mjiHexca HH^HBHflyajiBHBiM oprannqecKHM 
aneKxpoxpoMHBiM coeflHHeHHeM, HMeiomHM no MeHBineii Mepe ojspy oSpaxHMyio 
20 BOJiBT-aMnepnyK) BOJiny BoccxaHOBJieHHK, hjih CMecBio opraHHHecKHX 
3JieKxpoxpoMHBix coeOTHeHHH, HMeiomyK) no MCHBinefl Mepe oflHy oSpaxHMyio 
BOJiBx-aMnepnyio BOnny BoccxaHOBJiemifl, a anoflHaji cocxaBJunomaa jibjihcxm 
HHAHBHflyajiBHBiM sjieKipoxpoMEBiM opraHHHecKHM coeflHHeHHeM, HMeiomHM no 
MeHBinefii Mcpe oflny o6paxHMyK) BOJiBx-aMnepnyio BOJiny okhcjichim, hjih cmccbk) 
25 opraHHHecKHX 3JieicrpoxpoMHBix coeflHHeHHH, HMeiomyio no MenBineii Mepe oflny 
oSpaxHMyio BOJiBX-aMnepnyio Bojmy OKHCJieniM. 

KoHaenxpaitHH KaxoAHOH h anoflHOH cocxaBJiaiomHx paBHBi 0,00 IM - 0,2M, 
Sojiee npeOTOHXHxejiBHO - 0,01M- 0,1M. 

KpoMe xoro, npeflnoHXHxejiBHO KaxoAHaa cocxaBJUnomaa )iBJDiexcfl 
30 nexBepxHTOOH cojibk) flHnHpummHfl hjih ero npoHSBOflHHX hjih CMecBio cojiefi. 
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AHOflHaa cocrasjiaiomaji npeflcraBiuieT coSoft MeTaJUIO^eH. npeOTcoHXHxejiBHo 
aHOflHafl cocxaBJMEomafl npeflcraBJwer co6ofi 4>®Ppo^^H» ^^o iq)0H3B0flHBie hjih hx 
CMecH. TaK3Ke aHOOT^aa cocxaBJiaiomM Moacer npeAcraBJiaTt co6ofi 
5,10-OTtMeTHJi(|)eHa3HH, ero npoHSBOflraie hhh hx cmcch. 
5 JlJiK yBenHHCHHji AJiHxenBHOcxH cymecxBOBaHH^ AHcnepcHoft cucxeMLi b BHffe 

cycneH3HH h/hjih KonjioHfla flHcnepcHOHHyio cpe^y oxneo^nmor nepea BBeaeHHCM 
AHcnepCHOH (^asBi. 

HxoSbi noBBicETTb KaHCCXBO HsroxoBJieHHK 3JieKTpoxpoMHoro ycTpoiicxBa, 
ocymecxBJWiox fleaapaumo saMKHyxoro npocxpancxBa Meamy sjieKipoflaMH nepefl 
10 sanojiHeHHCM ero hcxoahbim sjieiopoxpoMHiiiM cocxaBOM, nanpHMep, nyxeM 
npoflyBKH ero HHepxHBiM raaoM. 

Hacxo^mee H3o5pexeHHe oSecne^HBaex xaioKe aneKxpoxpoMHoe ycxpoiacxBo, 
coflepacainee, no MeHBineii Mcpe, flsa 3JieKxpo;i;a, no MeHbineft MCpe oahh hs 
KOXOpHX OTJwexcfl onxHHecKH npoapaHHBiM, npn sxom npocxpancxBO Me^y 
15 3JieKxpoAaMH repMexHHHO saMKHyxo h sanojiHeno sjieKxpoxpoMHUM cocxaBOM, h 
nojiyneHHoe BBimeonHcaHHBiM cnocoSoM. 

npH 3X0M 3JieKxpoxpOMHHH cocxaB ynoMHHyxoxo aneKxpoxpoMHoro 
ycxpOHCTBa MOMcex flononHHxejiBHO coflep^axB yO-cxaSmiHSHpyionfyK) flo6aBKy. 

20 

KpamKoe onucanue Hepmeotceii 

Ha $Hr.l noKasan npHMep ocymecxBneHna 3JieKxpoxpoMHoro ycxpoficxBa c 
AByMH onxmecKH npospanHBiMH 3JieKrpoflaMH b paspese; 
25 Ha $Hr.2 - npHMep ocymecxBJicHiM 3JieKxpoxpOMHoro ycxpoKcxBa c jsfiyusi 

onxHHecKH npoapaHHBiMH sjieicrpoflaMH b paspese co cMemeHHeM sjieKxpoflOB. 



30 



6 



wo 2004/029710 




/RU2003/000414 



IIpednoHmumejihHbie npuMepu ocymecmeneHim modpemenuH 

JiflSL HsroTOBJieHiM 3JieKTpoxpoMHoro ycxpoficTBa HCnOJIBSyiOT OnTHHeCKH 
npospaHHBie aneKxpoflH, npeflcxaBJiaiomHe co6ofi cxeicjDiHHyK) hjih nojiHMepHyio (b 
5 HacTHocTH nojiH3THJieHTepe4>TajiaTHyK)) noflJio^Ky c HaneceHHtiM na oflHy h3 ee 

CTOpOH np03paHHBIM 3JieKTp0np0B0flflmHM nOKpBITHeM H3 JiempOBaHHOrO OKCHfla 

HHAHK In203 i-uiH JierapOBaHHoro OKCHfla ojiOBa Sn02. 3jieKTpoflBi cKpeiuiaiOT no 
nepHMeipy npeflnoHTurejiBHo KJiecBBiM coeflHHeHHCM xaic, htoSbi Me>Kj^y hhmh 
6hjio oSecneHCHO saflaHHoe paccxoiiHHe, npH 3Tom sjieKiponpOBOj^ra^He noKpBiTHa 

10 mxojifacsi BHyrpn saMKHyroro npocipaHcxBa, oipaHHHeHHoro sjieicrpoflaMH h 
KJieeBBiM coeflHHeHHeM. Kjieesoe coe^HHeHHe Mo^ex npeflCTaBJiaxs co6ofi KJieeBoK 
moB, KOTOpBiH, KaK npaBHJio, coflep^KHT pacnopKH (cncHcepBi) ]xm (|)HKcai^HH 
saAaHHoro paccxoHHM MOK^y 3JieKxpoj[^aMH. ^jih noJiyneHM KJieeBoro coe;iiffleHHK 
MOHCHo xaioKe HcnojiB30BaxB flByxcxopoHHiOK) KJieHKyio JieHxy, ecjiH xojimHHa 

15 ocHOBH xaKOH JieHXBi cooxBcxcxByex saflaHHOMy paccxoHHiGO Me»cAy ^JIeKxpo;^aMH. 
no BHeuraeMy nepHMexpy KJieesoro coeflHHeHHa nnn baojib caMux fljiHHHBix 
cxopoH sjiCKXpoAOB pacHOJiaraiox xoKonoflBOflflmne ihhhbi. ^onycKaexcH 
pasMcmeHHc nnm BHyxpn KneeBoro coeflHHeHiM c bbiboaom npoBoaHHKOB napy^y. 
B KJiecBOM coeflHHeHHH ocxaBJiHiox oflHO HJIH Sojiee oxBepcxHH RnsL sanonHeHHfl 

20 saMKHyxoro npocxpaHCxsa MCKfly 3JieKxpo;5aMH HCxo^tHBiM 3JieKxpoxpoMHBiM 
cocxasoM. nocjie sanojiHenHH oxBepcxHH saKpBiBaiox HHepxHBiM repMesxHKOM. 

JlflSL HsroxoBJieHHfl 3JieKxpoxpoMHoro ycxpoHCXBa MO^Kex Guxb xaoce 
HcnojiB30BaHa HSBecraaa xexHOJiorafl HsroxoBJieHHfl sajiHBOHHoro xpniuieKca. 

HcxoAHBifii sjieicrpoxpoMHBifi cocxaB npeACxaBJiaex co6oii sjieiopoxpoMHyio 

25 AHcnepcHyio CHCxeMy, coflep^camyio, no MeHBmeft Mepe, cycneHsmo h/hjih kojuioha 
(b saBHCHMOCXH OX pasMcpoB HacxHit flHcnepCHofi ^mhi) h nojiynaeMyio nyxcM 
nepeMeuiHBaHHK AHcnepcHOHHoft cpCABi h flHcnepcHOH (|)a3Bi. 

^HCnepCHOHHOH CpeflOH 3JieKXp0Xp0MH0fi flHCnepCHOH CHCXCMLl OTJMeXCH 
3JieKXp0Xp0MHBIH paCXBOp, B COCXaB KOXOpOrO BXOflflX KH^KHfi pacxBopHxejiB, 

30 KaxoflHa5i cocxaBJiKioniafl, anofljiaa cocxaBJWioniafl h, npn Heo6xoflHMOcxH, 
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HHflH4)4)epeHTHBlfi SJieKTpOJIHT. ^CuflKHfi: paCTBOpHTeJIB MOmer 6UTb KEK 
HHflHBHflyaJIBHBIM XHMHHeCKHM COeaHHCHHeM, Haiq)HMep, raMMa6yTHpOJiaKTOHOM 

HJiH npoiiHJieHKap6oHaxoM, xaK h CMec&K) XHMHHecKHx coeAHHeimS, HanpHMep, 
cMecBK) BBimenepeHHCJieHHHX BeiqecTB. 

5 B KanecTBe KaxoflHOH h anoflHOH cocraBJimon^HX HcnojiBsyiOT opraHHHecKHe 

sjieKTpoxpoMHBie coe;iHHeHHa, HMeionpie, KaK npasHjio, BbicoKHe K034)4>HUHeHTBi 

aKCTHHKIJHH 3JieiCipOaKTHBHpOBaHHBIX $opM. HcnOJIBSOBaHHe OpraHHHeCKHX 

3JieKTpoxpoMHBix CHCTCM TaK3Ke no3BOJiHeT cymecTBeHHO CHH^aXb 
cBexonponycKaHHe b YO-flHanasoHe npa 3JieKTpoHaBefleHHOM OKpamHBaHHH, hto 

10 SHaqurejiBHO ynyHinaex noTpeSirrenBCKHe CBOHcxBa CBexoocjiaejiJnomHX 
3JieKxpoxpoMHBix ycxpoftcxB. 

B oSmeM cjiynae b KanecxBe KaxoflHoii cocxaBjraomeii HcnojiBsyexcH 
HHflHBimyajiBHoe opraHEraecKoe 3JieKxpoxpoMHoe coeflHHeHHC hjih CMecB 
opraHHHCCKHX 3JieKxpoxpoMHBix coeflHHeHHH, cnoco6HHe K oSpaxHMOMy 

15 BOCCxaHOBJieHHK) B KSiTOffsioA o6jiacxH ^oxeH^HaJIOB, x.e. HMeioiiQie no MeHBme£i 
Mepe oflHy oSpaxHMyK) BOJiBx-aMnepnyio BOJiny BOCcxaHOBJieniM, 
ripeflnoHXHxejiBHoa Kaxoj^Hoft cocxaBJiHiomeH HBJiaexcH HexBepxHHHaa cohb 

AHIIHpH^piHHH HJIH eXO npOHSBOflHBIX HJIH CMeCB COJieH. B KaHecXBC HeXBepXHHHOH 

cojiH flHnHpHflHHHH HJIH CFO npoH3BOflH£ix MOiyi 6bixb HcnoJiBSOBaHBi nepxjiopaxBi, 
20 xeTpa(|)xop6opaxBi hjih reKca^xop^oc^^axH 4,4'-flHnHpHflHHHa, 2,2'-flHnHpHzoiHH>i, 
SHC-l^r-flHiiHpHflHHHfl CO CBJisHBaiomea axoMH asoxa auKHJieHOBoii ipynnofi c 1 - 
10 axoMaMH yrjiepofla; 6HC-2,2'-nHpHflHHH« hjih 6HC-4,4'-nHpHflHHH>i co 
CBHSHBaiomeii 4>eHHiieH0B0H rpynnoft hjih Kexo-ipyimofi:. B Ka^ecxBe 
KBaxepHHSHpyionatHx ipynn nK5)HflHH0BBix KOJieii ^^HnnpHflHROB Moryx 6bixb 
25 He3aBHCHMBie ojo^Ha ox ApyroH ajiKHJiBHBie rpynnBi c 1 - 10 axoMaMH yrjiepo^a, 
^eHHJiBHBie H 6eH3HJiBHBie ipynnBi, $eHHJiBHBie hjih SensHJiBKHe rpymiBi c 
paajiHHHBiMH no . nojioxccHHio y JiK)6oro axoMa yrjiepofla b GensojiBHOM KOJiBue 
aJiKHJiBHBiMH saMccxHxeJiHMH c 1 - 4 axoMaMH yrjiepoAa, rajiorenimaMH (CI, Br, I), 
aJiKOKCHipynnaMH hjih iiHaHorpyimaMH, a xaicace ajiKHJienoBBie CBJisyiomHe ipyiuiH 
30 c 2 - 4 axoMaMH yrjiepoAa fljia 2,2'-flHiiHpHflHHHeBBix npOHSBOflHBix. KpoMe xoro, 
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raipH/afflOBbie KOJiBiia Moryx coflepMcaxB y axoMOB yrnepofla oxjiEraHtie oflHH ox 
flpyroro saMecxHxejiH, xaicHe KaK anKHJiBHtie ipyiniH c 1 - 4 axoMaMH yraepofla, 
^euKJiy $eHHjiBHBie ipynnti c paajirnHBiMH no nojioxceHHK) y axoMOB yrjiepoAa b 
6eH30JibHOM KOJiBue ajiKHJibHBiMH aaMecxHxejWMH, rajioreHimaMH (CI, Br, I), 
5 UHaHorpynnoH, a xaiOKe anKOKCHipyraiaMH. 

B icaTOCxBe anoAHoii cocxasjiHiomefi: b o5m;eM cjiyqae HcnojiBsyiox 
HHflHBHffyajiBHoe opraHHHecKoe sjieKxpoxpoMHoe coeAHHCHHe hjih cMecH xaKHx 
coeAHHeHHH, cnoco6HBie k oSpaxHMOMy ajieKipooKHCJieHino b anojatHoft o6jiacxH 
noxcHUHajioB, x.e. HMeiomne no MeHBnieii Mepe oflny oSpaxKMyio BonBX-aNmepHyio 
10 BOJiny oKHCJieHHfl. 

npefliioqxHxejiBHoii aH0«H0fi cocxaBjmonten HBMexca Mexajuioqen. BoJiee 
npeAnoHXHxejiBHa aHOflHaa cocxaBJunomaa, npeflcxaBnaiomaH co6oii 4)eppoii;eH, ero 

np0H3B0flHBie HJIH HX CMeCH, 

B Ka^ecxBe npoHSBOflHBix (Jeppoitena Moryx 6bixb HcnojiB30BaHBi coeaHHeaiM, 
15 coAepxcanme b nimcjioneHxaAnemuiBHOM KOJiBiie hjih KOJiBuax no OAHOMy hjih no 
jDtBa HesaBHCHMBix OAHH ox ;apyroro aaMecxHxejin: ajiKHJiBHBie rpyniiBi c 1 - 10 
axoMaMH yrjiepojDta, 4>eHHJiBHHe rpyniiBi, anKHJi^eHiuiBHHe rpyniiBi c 1 - 4 axoMaMH 
yrjiepofla b aJiKHJiBHofi rpynne, ajiKOKCHipynriH c 1 - 10 axoMaMH yrjiepo^ta, 
anKOKCH^eHHJiBHBie rpynnH c 1 - 4 axoMaMH yrjiepo^a b ajiKOKCHipyraie, 
20 6eH3HJiBHBie rpynnBi, ajiKHJi6eH3HJiBHHe rpyiniBi c 1 - 4 axoMaMH yraepofla a 
anKHJiBHofi rpynne, rajioreHHfl(t)eHHJiBHBie ipyniiBi, (|)eHHJiKap6oKCHJiBHBie, 

HHXpO(|)eHHJIBHHe, KapSoKCaMHAHBTe, aaHJIBHBie, apHHOHJIBHBie HJIH 

aimJi(apHJi)ajiKHnBHBie rpyraiBi h j^pyrae. HcnojiBsyiox xaioKe CMecB moho-, h 
xpHxpex5yxHJi$eppoiieHOB, nojiyqenHBix no TV 38-103219-88. 

25 B KanecxBe anoAHOH cocxaBjiaiomeft mo^kcx Sbixb xaKM<e bshx 5,10-flHrH^o- 

5,10-;i;HMexHJi$eHa3HH, ero npoHSBOflHBie hhh hx CMecH. 

Hcno;iB30BaHHe CMeccBBix KOMno3Hij;HH oSecneraBaex flJi^ ica^K^oro 
KOHKpexHoro 3JieKxpoxpOMHoro pacxBOpa onpeaejienHHe cneKxpaJiBHBie 
xapaKxepHCXHKH hjih OBCxa h hbcxobbic orreHicH 3JieKxpoaKXHBHpOBaHHoro 

30 cocxoKHHH 3JieKTpoxpoMHoro cocxaBa B Me^JieKipoflHOM npocxpancxBe. 
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HanpHMep, fljia nojiyneEHH sejienoro i?BeTa aneicrpoxpoMHoro cocxaBa b 
3JieKTpoaKTHBHpoBaHHOM cocToaHHH B KaHecTBe KaxoflpoH cocTaBJWiomeK 6epyT 



cocxasjifliomefi - 5,10-OTrHflpo-5,10-flHMeTiDi(^eHa3HH. JSfl5i nojiyneHM 
5 HeHxpaJiBHoro ceporo ttBera b KanecTBe KaxoflHOH cocxaBJUiiomefi Gepyx cmccb H3 
l,r-flH6eH3HJi-4,4'-AHiiHpHflHHHH AHnepxjiopaxa h l,r'"(l,3-nponaHAHHn)6Hc[r- 
MeTHJi-4,4'-6HmipEWHHiM] xerpanepxjiopaxa, a b Ka^ecxBe aHOflHOH cocxaBJDnomeii 
- 5,10-flHnyipo-5,10-fl;HMexHJi4)eHa3HH. JSflsi nojiyHeHHH ^HOJiexoBoro UBexa 

3JieKXpOXpOMHOrO cocxaBa B SJieKXpoaKXHBHpOBaHHOM COCXOHHHH B KanecxBC 

10 KaxoflHofi cocxaBJiHiomeH 6epyx l,r-flHMexHJi-4,4'-flHimpEWHHHfl jD[Hnepxnopax, a b 
Ka^ecxBe anoflHoii cocxaBJMioinefi - cmccb H3 N-^emui^^eHOKcasHHa h (|)eppoueHa. 

HajiETOie HHflH4)4)epeHXHoro sneKipojiHxa, AonojiHHXcjiBHO BBOffHMoro b 
AHcnepcHOHHyK) cpe^y, cnoco6cxByex ycKopeHmo o6eci^BeHHBaHM 
3JieKxpoaKXHBHpoBaHHoro 3JieKxpoxpoMHoro ycxpoHcxsa h npeiiHxcxByex 

15 HapymcHmo paBHOMepnocxH OKpanmBamM h oCecuBCHHsaHiM nocjie paSoxBi 
3JieKxpoxpoMHoro ycipoHCXBa b pe^MC flnHxejiBHOfi nojiapHsai^ra nop, 
HanpoccHHCM nocxojiHHoro xoKa h/hjih nocjie BOSAeftcxBiw noBBnncHHBix 
Hanpji^KeHHH. B KanecxBc HuzijK^i^epeHTHoro sjicKxpojiirra HcnoJiBsyiOT hsbccxkbic 
cojiH, HanpHMcp, nepxJiopaxBi, xexpac^xopGopaxBi hjih reKca4)xop4)oc(J)axBi 

20 meJIOHHBIX HJIH mCJIOHHOSeMeJIBHBIX MCXaJIJIOB, a xaioKC xexpaaJiKHJiaMMOHHji c 
aJiKHJiBHBiMH ipynnaMH c 1 - 4 axoMaMH yrjiepoaa. 

B flHcnepcHOHHyio cpe^y mo^kcx Gbttb BBeflCHa npH Heo6xoflHMOcxH VO- 
cxaSHJiHSHpyiomafl floSaBKa. B KanecxBC cxaSmiHSHpyiomeft floSasKH Moryx 6hxb 
HcnojiB30Bamj coeAHHemifl m KJiacca Gchsojiob, 6eH30$eHOHOB h aKpnnaxoB, a 

25 XaOCe HX CMCCH. ITpeflnOHXHXejIBHBIMH HBJIHKDXCa 2-3XHJieHreKCHJI-2-UHaHO-3,3- 

flH^eHHnaKpHJiax, 2-rHflpoKCH-4-MexoKCH6eH30(|)eHOH, 2,2'-flHrHflpoKCH-4- 

MeXOKCH6eH30l|)eHOH HJIH HX CMCCH. 

Bee KOMnoHCEXBi flHcnepcHOHHOH cpcflBi nocjie pacxBOpeHHS oGpasyiox 
HCXHHHBiH pacxBop. KoHE[eHTpamiH KaXOflHOfi H aHo;^Hoi^ cocxaBJMiomHX 
30 onpeflejmoxcH xmioM sjicKxpoxpoMHoro ycxpoficxBa h saAaHHBiMH 



l5r-flH6eH3HJi-4,4'-;^HnHpHflHHHfl flHnepxjiopax, a b KanecxBC anoflHoft 
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ajieicipooiiTHHecKHMH napaMerpaMH, no3TOMy Moryr HSMeHHTtra b nrapoKHX 
npeflCJiax ox 0,001M flo 0,2M. npeAnoHXHxejiBHH KOH^eHTpa^HH KaxoflHofi h 
aHOflHofi cocTaBJUHomHX 0,0 IM - 0,1M. KoJiEraecxBO BBOjapaMoro aneicrpojmTa 
MOMcex cocxaBJiHTb 0, 005M - 0,5M. CoflepKaime yO-CTa6HJiH3npyK)meH ^^oSasKH 

5 H3MeH>ieTM B npe^ejiax 0,02M - O52M. 

flHcnepcHaa 4)a3a 3JieicrpoxpoMHoft flHcnepcHoii chctcmbi npeACxasji^ex co6oii 
BBicoKOflHcnepcHBifi nojiHMep. B KanecxBc BBicoKOflHcnepcHBix nojiHMepoB, 
cnoco6HBix o6pa30BBiBaxB cycneHsmo h/hjih KonjioHfl b sjieKxpoxpoMHOM pacxBOpe, 
Moryx Gbtcb HcnojiBSOsaHH roMO- h conojraMepH BHHHJixjiopHfla c anKHJi4)xajiaxaMH 

10 H xjiopiq)OBaHHHMH yrjieBOAOpoflaMH, aaexaxBi aejijnoJiosBi c flH3xiui4)xajiaxoM h 
rjiHKOJWMH, HHxpax ^eJIJ^0JI03BI c flH6yxHJi$xajiaxoM, nojiHBHHHJi6yxHpajiB c 
3XHJieHrjiHK0JieM h jjp. ITpeflnoHXHxejiBHO HcnojiBSOBaxB BBicoKOflHcnepcHBifi 
jiHHeHHBifi BBicoKOMOJieicyjuipHBm nojiHMep. npHMepoM xaKoro nojiHMepa cjiy>iarr 
BBicoKOMOJicKyjiapHBiH (MOJieKyjMpHafl Macca pfl 10^) conojiHMep 

15 MexHJiMexaBq)HJiaxa h MexaiqpELnoBOH: khcjioxh MapKH BHxaH-2M, HsroxoBJieHHBm 
no TV 6-01-1 174-91, hjih cononHMep MexHJiMexaicpHJiaxa, MexaKpHJiOBoft khcjioxh 
H ee cojiH KajiBmia MapKH BnxaH-OC, HsroxoBJienHBifi no TV 6-02-128-96. PasMep 
nacxHii; o6ohx cononHMepoB ne npeBHUiaex 6x10"^m. 

KoJiHHecxBo AHcnepcHoii (^asBi onpeflejiaexcH 3KejiaeMoii bhskocxbk) 

20 3JieKxpoxpoMHoro cocxaBa h no3xoMy MO^cex HSMeHOTBca b mnpoKHx npeaejiax - ox 
0,9 flo 40 Mac.% HcxoAHoro 3JieKxpoxpoMHoro cocxaBa. 

IIpeflnoHXHxejiBHO, tco6bi KOJiH^ecxBo BHCOKO^pacnepcHoro nojiHMepa Sbuio 
flocxaxoHHHM ftiM nojiyHCHHa xsepflonofloSHoro (x.e. ne oSnaflaromero 
xeKynecxBK)) cjioa 3JieKxpoxpoMHoro cocxasa, o6pa3yK)merocH b pe3yjn>xaxe 

25 cxpyKxypHpoBaHHH HCxoflHoro sneKxpoxpoMHoro cocxaBa b npoKecce pacxBOpeHH« 
flHcnepcHOH 4^a3bi b AHcnepcHOHHoii cpeAe. Ilpoitecc o6pa30BaHHH 
XBepflonoflo6Horo cnoH b 3X0m cjiynae npoHCxoAHx Ses KaKOH-JiH6o oGBeMHoii 
ycajiKH. TaKoft 3JieKxpoxpoMHBiH cjiOH SHaHHxejiBHO yBCJiH^HBaex nepeHanpH^KCHHe 
Heo6paxHMBix sneKxpoflHBix peaKiiHfi, conpoBO>icflaK)n(Hxcji raaoBBmejicHHeM, hxo 
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o6ecneHHBaeT cxaSHJifcHOCTB sjieicrpoxpoMHoro ycxpoiicTBa k B03;teiiCTBmo 

noBumeHHHX (cBHine 2B) Hanp^eHHS. 

HcxoflHBifl 3JieKTpoxpoMHiiiH cocxas B Biwe, KaK 6bijio yKaaano BHine, 

cycneH3HH h/kjih KOJUiOHAa noflBepraioT aeaapaiiHH fffisi yaajieniM pacxBopeHHoro 
5 KHCJiopofla H B03flyxa, BHeceHHoro c BBicoKOAHcnepcHBiM nojiHMepoM B npoiiecce 

nojiyneHHH 3JieKTpoxpoMHoro cocxaBa, OcyuiiecxBJieHHe axon joteaapai^HH 

(nanpHMep, nyxcM BaKyyMHpoBaHiw) cnoco6cxByex noBBimcHHio OOTopoflHocxH 

HcxoflHoro 3JieKTpoxpoMHoro cocxasa h, cjieflOBaxejiBHO, o^Hopo^^HocxH ero 

OKpainHBarow h o6eci;BeHHBaHHa. 
10 IloBBiineHHio KanecxBa HsroxoBJieHna sjieKipoxpoMHoro mRcnm 

cnocoScxByex xaioKe ocymecxBJieHHe ;a(ea3paijHH saMKHyxoro rrpocxpancxBa Mexc^y 

ffsyusi 3JieKxpo^(aMH, HanpHMep, nyxeM npoayBKH HHepxHBiM rasoM hjih 

BaKyyMHpoBaHHeM. 

xoro hxo6h yBejiiiHHXB fljnxxejiBHOCXB cymecxBOBaHHH flHcnepcHoft 

15 CHCXeMBI B BHfle CycneH3HH H/hJIH KOJUIOHfla, HCXOflHHfi 3JieKXpOXpOMHHfi cocxaB 

oxjia^aiox, hxo cHicKaex CKOpocxB pacxBopeHna BBicoKOflHcnepcHoro nojiHMepa b 
3JieKxpoxpoMHOM pacxBopc. 

3aMKHyxoe npocxpancxBo Meamy sjieiopoAaMH sanomMiox hcxo^khm 

3JieKXpOXpOMHBIM COCXaBOM HCpeS OCXaBJICHHBie B KJieeBOM COeflHHeHHH OmO HJIH 

20 6ojiee OTBepcxHii, riocKOJiBKy hcxoahbih ajieKxpoxpoMHBm cocxaB ^BJi^exca 
HenpospaHHbiM, xo sjieKxpoxpoMHoe ycxpoftcxBO cpaay nocjie ero sanojiHeniDi 
nojiy^iaexcH MaxoBBiM. OflHaKo cnycxa HCKoxopoe epeMJi (ox HecKOJiBKHx MHHyx ao 
HecKOJiBKHX HacoB B saBHCHMOcxH OX xeMHcpaxypBi, KOHiieHxpaimH noJiHMepa H 
pacxBopHxejifl), neoSxoflHMoe msi saBepmeHHa Iq)o^ecca pacxBopcHHw 

25 BBicoKOflHcnepcHoro nojiHMepa b 3JieKTpoxpOMHOM pacxBOpe, 3JieKxpoxpoMHBiii 
cjiOH cxaHOBHxcH npospa^HBiM. SanojracHHoe saMKHyxoe npocxpancxBO Me>Kfly 
AByM^ 3JieKTpo;^aMH mo>kho repMexHSHpoBaxB jiuQo Henocpe;];cxBeHHo nocne 
sanojiHeHHH, jih6o b npouiecce nepexofla HcxoffHoro 3JieKxpoxpoMHoro cocxasa b 
npospaHHoe KoneqHoe cocxoaHHe, jihSo no saBepmeHHH 3xoro npouecca. Jlflsi 
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ycKopcHHH nepexofla HcxoflHoro sjieicrpoxpoMHoro cocrasa b npoapaqHoe 
cocToaHHe ycipoficxBO HarpesaioT flo TCMnepaxypH, He npeBHmaromeft 90°C. 

3jieKipoxpoMHoe ycxpoficiBO (^jsr.! hjih 4>Hr.2) coaepacHx flsa oirraHecKH 
npospaHHHX ajieiopofla 1 h 2, HaHeceHHBix Ha noflnoacKH 3 h 4 cooTBercTseHHo. B 
5 6ojffiraHHCTBe cnynaeB cxeKJiaHHHe noflnoaocH 3 h 4 npeacraBJiaiOT co6oh 
cxeKnaHHBie njiacxHHH miH nojniMepHBie luiemcH, njiomaat Koxoptix onpe^tejiaexca 
B sasHCHMOCTH OT KOHKpeTHofi o6jiacTH HcnojiB30BaHHa 3JieicrpoxpoMHoro 
ycTpoficTBa. B sjieicipoxpoMHBix sepKajiax urn b sJieKipoxpOMHHX ycnpoHCTBax mi 
cpe^tcTB OToSpaaceHHa HH^opMaimn flonycKaerca HcnojiBsosaHHe tojibko oflHoro 

10 oirawecKH npospaHHoro sjieicrpoj^a. 

Baojib othhhhx cTopoH noflnoaccK 3 h 4 no nosepxHOCTH oirraqecKH 
npoapaTOBix sjieinpoflOB 1 h 2 pacnonoiseHH TOKonoflBOflamne niHHBi 5 h 6. 
IIoanoKKH 3 H 4 CKpeiuieHBi no nepHMexpy Me^y coSoh KJieesHM coeflHHeHHeM 7 
c o6pa30BaHHeM saMKHyxoro npocxpaHcxBa. Kjieesoe coe^HHeHHe 7 Mo^ex 

15 npeflcxaBJWXB coSofi, HanpHMep, KneeBofi moB boih /pyxcropoHmoio KJieiiKyK) 
Jiemy xHna VHB (npoHSBOflHrenB Minnesota Mining & Manufacturing Company). 
npH 3X0M xoKonoflBo^iflntaa nrana 5 hdh 6 MejK^y KneeBHM coeflHHeHHeM 7 h 
aneKxpoflOM 1 HJIH 2 cooxBexcxBCHHo Moacex 6Errb BBraojmeHa b BHfle o^Horo 
npoBOflHHKa (4>Hr.2) Hjm no MeHBmeft Mepe flsyx napajiJiejitHBix npoBOflHracoB 

20 (4»Hr.2) pflu o6ecneieHHH Ha;^eacHo^o ajieKxpHHecKoro KOHxaKxa. B cjiynae 
HcnojiBsoBaHHH KJieeBoro msa BHyxpH nero pasMemarox pacnopKH (cneiicepH) 
o6ecneHeHHa saflaHHoro paccxosHHa Meacfly onxHqecKH npospaHHBiMH 3JieKxpo;iaMH 
1 H 2, /tByxcxopOHHiOH) KJieftigTO jienxy HcnonBsyiox fljia nojiyqeHiia KJiecBoro 
coeflHHeHHa 7, ecjiH xojimHHa ochobh xaKog neHXBi cooxBexcxsyex sa^aHHOMy 

25 paccrroaHHK) MQTKjsy sjieKipoflaMH 1 h 2. SaMKHyxoe npoCTpaHcrso Meamy 
sjieKxpoflaMH 1 H 2 aanoraeno sjieKxpoxpoMHHM cocxasoM 8, coflepjKauwM npH 
HeoSxoAHMOCXH y<D-cxa6HnH3HpyK)n?yK) floSaBKy, h sarepMexHSHpoBaHo, 
ToKonoflBo^wmHe niHHBi 5 h 6 no^ocmoieHBi k ynpaBJiflBDnteiny ycxpoficiBy 9. 

30 
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IIpHMep 1 

Bbuio HsroTOBJieHo sjieKipoxpoMHoe ycxpoHCXBO, co^epKamee abe onxEraecKH 
npospaqHMX Sn02-3JieKTpofla c noBepxHOCTHHM sjieKxpuHecKHM conpOTHBJieHHeM 

5 18 Om/m^ H TOJmmHOfi CTeKJMHHOg nOflJIO^KKH 4 MM (K-CTeKHO, npOH3B0^[HTeJIB 

Pilkington). PasMep sjieicipoflOB cocxaBJiHJi 20x30 cm^. SjiCKxpo^^Bi 6bijih cMemeHLi 
ojim oTHOcHxejiEHO flpyroro ajm o6ecneHeHHa xoKonoflBOfla no ajihhhoh cTopone h 
cKJieeHfci no nepHMcrpy KJieeM na ocHOse anoKCHflHOH cmojibi, co^iepxmniHM 
pacnopKH (cneficepBi) jvik oSpasoBaHHfl Me^KSJieKipoflHoro npoMe^cyxKa 0,4 mm. B 

10 KneeBOM uiBe niHpHHOli 5 mm ocnrasHJiH oxBepcTHe pflsi sanojiHeHHH ycrpoHCTBa 
HcxoflHBiM sjieicrpoxpoMHHM cocxaBOM, npeflcxaBJWion^HM co6oii flHcnepcHyio 
CHcxcMy B BHfle cycnensHH co cjie^iontHM co;^ep>KaHHeM KOMnonenxoB: 
flHcnepcHOHHaK cpeaa (aJieKXpoxpoMHBift pacxBop) - pacxBOp 0,01 M 1 J'-AHMexHJi- 
4,4'^(HnHpH;^HHHK ^(Hnepxjiopaxa h 0,01 M 4>6Ppo^e^Ha b y-6yxHpojiaKXOHe; 

15 flHcnepcHafl (j^aaa (20,7 Mac.%) - conojiHMep BHxaH-2M. Hepe^ npHroxoBjieHHCM 
cycnensHH ajieiopoxpoMHHH pacxBop oxjia^cHJiH npHMepno ro 10-12^C. 
3anojiHeHHe BHyipeHHero oS-BCMa ycxpoficxBa hcxoahbim sjieicrpoxpoMHKiM 
cocxaBOM ocymecxBjMJiH Mexo^tOM mmeiaijm, ITocjie sanojiHCHBui oxBcpcxne b 
KJieeBOM lUBe repMexHSnpoBajiH HHepxHBiM repMerHKOM. 

20 PaBHOMepHo MaxoBBiii HcxoflHBiH 3JieKxpoxpoMHBiH cocxaB no HCxeneKHH 
npHMepno 1,5 h npn xeMnepaxype 20^C cxaji npoapaHHBiM, IIpH 3X0m no Bcefi 
njiontaflH onxmecKoro oKHa ycxpoficxsa HaGmoflajiH oSpasoBamie MHO^KecxBa 
BOSj^ymHBix nysHpBKOB j^naMexpoM jsfi 1-2 mm, KOxopBie ne ncnesJiH nocjie 
AJiHxejiBHoro xpaneHUfl ycrponcxBa h ^a^Ke npn noBHuieHHUX xcMnepaxypax 

25 xpaneHKH «o 60-70^C. 

IIpHMep 2 



HsroxoBHJiH 3JieKTpoxpoMHoe ycxpoficxBO KaK B npHMepe 1, ho hcxo^hbih 
30 3JieKrpo}q)OMHBifi cocxaB nepe^ sanojiHCHHeM BaKyyMHpoBajin b xcT^ieHHe 12 mhh. 
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PaBHOMCpHO MaTOBMH HCXOjmBIH SJieKTpOXpOMHHH COCXaB HO HCXeHeHHH 

npHMepHo 1,5 H npH xeMnepaxype 20^C cxaji iq)03paHHBiM 5e3 oSpasoBaniM KaicHx- 
jih6o BHflHMBix BOSflyiiiHHx nysupBKOB H 6e3 iqioaBJieHjttfl o6'Bouso& ycaflKH. npH 
3T0M CBexonponycKaHHe ycipoHCTBa b BH^mMOM flaanasoHe cneicipa cocxaBHJio 
5 78%. ripH Hano^eHHH Ha ycxpoficxBO Hanps^KemM nocxoHHHoro xoKa 1,5B 
3JieKxpoxpoMHbiH cjiojS npHoGpcJi no njiomaflH oKHa paBHOMepno chhiok) oKpacKy, a 
npH saMBiKaHHH 9JieKipo;^OB HaKopoxKO CBexonponycKaHHe ycxpoScxBa 

BOSBpaXHJIOCE, K HCXOAHOMy. IIpH BCKpHXHH yCXpOHCXBa 3JieKTpOXpOMHBIH COCXaB 

npeflcxaBJDUi co6oh XBepaonofloSHyio rniemcy. 



IlpHMep 3 

Bbijio HsroxoBjieHO ^Ba sjiCKxpoxpOMHBix ycxpoHCXBa pasMepoM 50x100 cm^, 
15 coflep^aiUHx no onxmiecKH npoapanHtix Sn02-3JieKrpofla c noBcpxHocxHBiM 

3JieiCipHHeCKHM COnpOXHBJieHHCM 18 Om/m^ H XOJmpiHOil CXeKJIKHHOfi nOflJIO>KKH 4 

MM (K-cxeKJio). 3jieKxpoABi ckjichjih no nepHMCxpy flsycxopoHHefi KJieflKoft Jienxofl 
VHB 4910 xojmmHOH 1 mm h uihphhoh 6 mm c flByMa oxsepcxHaMH PM 
sanojiHeHHH ycxpoftcxBa sjieicrpoxpoMHOfi ;iHcnepcHofi cHcxeMofi. IIo othhhbim 
20 cxopoHaM Ka^cAoro H3 3JieKxpoAOB nofl KJiefiKofi jienxofi 6bijih npojiOHCCHBi 

TOKOnpOBOAHmHe inHHBI B BHfle MeflHBIX npOBOflHHKOB flHaMexpOM 0,2 MM, 

BBiBe^eHHBix napyxcy. C4)opMHpoBaHHoe xaicHM o6pa30M BHyxpeHHee npocxpancxBO 
ycipoHCXBa JSTs 1 SanOJIHHJIH mcxoaom HHaceici^HH hcxcahbim 3JieKXp0Xp0MHBIM 
cocxaBOM, npeflcxasjMioniiHM co6oii flHcnepcHyio CHCXCMy b bhac cycnensHH 

25 cjiejQtyiomero cocxaBa: flHcnepcHOHHaa cpcm (sJieKxpoxpoMHBiH pacxBop) - pacxBop 
0,01 M l,r-flHMexHJi-4,4'-flHnHpH^^HHHa flnnepxjiopaxa h 0,01 M 4)eppo^eHa b 
CMecH 60 o6.% y-6yxHpojiaKxoHa h 40 o6.% nponnjicHKapSoHaxa; OTcnepcHaa 4)a3a 
(20,5 .Mac.%) - conojiHMep BHxaH-2M. AHajioraHHBiM cnoco6oM sanojiHHJiH 
BHyxpeHHee npocxpancxBo ycxpoficraa 2 hcxoahum sjieKxpoxpoMHBiM cocxasoM 

30 KaK B ycxpoacxBe JNfe 1, ho AonojimrrejiBHO co^ep^caimiM b flHcnepcHofi cpefle jraxna 
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nepxjiopax b KOHii;einpaiiHH 0,02 M. B KasKflOM cjiynae nepea npuroxoBJieHHeM 
cycncHSHH 3JieicrpoxpoMHBie pacxBopti oxjiaflHJiH ro 10-12°C. Ilepefl sanojineHHeM 
Hcxo/tHBie 3JieKTpoxpOMHbie cocxaBH BaicyyMHpoBaira b Tenemie 15 mhh, a 
BHyTpeHHHe npocrpaHCXBa ycipoacxB >f2 1 h JSTs 2 npoayBajm aproHOM b xeneime 
5 20-25 MHH, HcnojiBsya oxsepcxnK b KJieeBOM nroe. riocjie aanoJiHeniM oxBepcxEui b 
KJieeBOM uiBe repMexHSHpOBaJiH HHepxHBiM repMexHKOM. 

PaBHOMepHO MaxoBBie Hcxofljnae sjieicipoxpoMHBie cocxaBBi b o6ohx 
ycxpoiicxBax no HcxeHemiH npHMepno 5 h npH xennepaxype 20^C cxaHOBtumcB 

npOSpaHHBIMH 6e3 06pa30BaHHK KaKHX-JIH60 BHflHMHX BOSflymHBIX nySHpBKOB H 6e3 

10 npOHBJieHHJi oStcMHofi ycaflKH. 

ToKonoflBOflamHe muHBi Ka^K^oro hs 3JieKxpoflOB 3aMKHynH HaKOpcxrKO fljia 
ocymecxBJieHHH nojiHpHsauiHH cpasy c AByx cxopoH. Ha ycxpoHCxsa noflaiiH 
HanpiixceHHe nocxoiiHHoro xoKa 1,5B. IlpH 3xom CBexonponycKaHHC b bh^hmom 
AHanasoHe cneKxpa yMeHBnmjiocB am ycxpoficxBa 1 c 73% m 9%, a ajm 

15 ycxpoftcxsa JVa 2 - c 72% ro 10%. OKpaniHBaHHe npOHSOimio co cxopoH 
xoKO^oflBOflHI^HX niHH K cepcflHHe. ^JiH oSoHX ycipoficxB BpeMfl nojiHoro 
HHxeHCHBHoro CHHero oiq)aniHBaHH5i cocxaBHJio iq)HMepHO 8 mhh. ITocjie 
ffocxHMceHHM cxai^HOHapHoro pe»cHMa h BBwep^CHBaHHa b xeneHHe 1 h oxioikdtojih 
HanpH5KeHHe h 3JieKxpoABi saMKHyjm HaKopoxKO. BpeMSt BOSBpameHHH b 

20 nepBOHanajiBHoe (npospanHoe) cocxoHHHe npH 3xom cocxaBitrio 15 mhh ajdi 
ycxpoHcxBa J^a 1 h 10 mhh jvm ycxpoiicxBa J^a 2. 

IIpH HanoMceHHH Ha napajuiejiBHO coeflHHeHHBie ycxpoficxBa Jfe 1 h >fo 2 
HanpmeHHfl nocxo)iHHoro xoKa 3B nocjie AOCxraKCHiM cxaiiHonapHoro pe^icHMa 
renepHpoBajiacB paBHOMepHaa khxchchbho chhm OKpacKa. IIo HCxeneHHH xpex 

25 HacoB BHflepKHBaHHfl ycxpoficxB B XaKOM 3JieKXpOaKXHBHpOBaHHOM cocxohhhh Ha 
3HaHHxejiBHoii nacxH njioii};aAH oKHa ycxpoficxBa 1 nadmoflajiH noHBJieHHe rwxeH 
B BHAe crycxKOB KopHnneBaxoro i^Bexa c npocBexjieHHOH nepHi^epHeii, pasMep 

KOXOpBIX COCXaBJIHJI OX flOJieft MHJIJIHMeXpa flO HeCKOJIBKHX MHJUIHMexpOB. 

IIo^BHBmaac^ HepaBHOMepHocxB 6BiJia 6ojiee BLipa>KeHHofl b npouecce 
30 o6ecuBeHHBaHHa npH KopoxKOM saMBiKaHHH 3neKipoAOB. Bojiee SHannxejiBHoe 
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Hapymeroie oflHopoflHocxH 0KpaiimBaHiM-06eci][BeHHBaHiM ycipoHCXBa JSfo l 
HaSmoflajiH npH CMene noJMpHOCXH sjieicrpoflOB nocne flnarenBHoro BOSAeftcTBHa 
noBBimeHHoro Hanpii^eHHfl, kbk onacaHO BHme, b cjie^yBDmeM UHKJie 
OKpaniHBaHiM-o6ecEiBeHHBaHHfl. B aHajioriiHHBix ycnoBHflx nojiapHsamm (3B b 
5 TeqeHHC xpex Hacos) ycxpoHCTBO 2 coxpaH^[Jio cboh nepBOHanajiBKBie CBOHcxBa, 
B TO BpeMj! KaK KaHecTBO ycTpoficTBa 1 He BOCCTaHaBJiHBajiocB fla>Ke npH 
OTHxejiBHOM nocjieayiomeM xpaneHini. 

10 npHMep 4 

Bbiho HsroTOBneHO aneicrpoxpoMHoe ycxpoiiCTBO pasMepoM 75x100 cm^, 
coflep>Kamee flsa onxHHecKH npoapaHHtix SnOa-aneicrpoAa c noBepxHocxHBiM 

3JieKTpEraeCKHM COnpOTHBJieHHCM 18 Om/m^ H TOJimHHOH CXeKMHHOH nOflJIOXCKH 4 

15 MM (K-CTCKJio). 3neKrpofl;Bi CKiieiuiH no nepHMerpy ABycropoHHen KJiefncofl jichtoh 
VHB 4910 TOJimjiHofi 1 mm h innpHHofl 6 mm c flBym OTBepcTHHMH pfls. 
sanonHCHM ycrpoHCXBa sjieicrpoxpOMHoa flHcnepcHofl CHCXCMofi. JIpnojmmcnhKO 
no BHemHCMy nepHMerpy ycrpoficxBO npoKJieHjra KneeM na ochobc anoKCHflHon 
cMOJiBi xaK, hxo6bi oSmaH iimpHHa loieeBoro msa cocxasHJia 8 mm. 

20 ToKonoflBOflJimHe umnBi 6hjih BBinonHeHBi KaK b npHMepe 3. BnyxpeHHee 
npocrpaHCTBO ycxpoHcxsa aanojiHKJiH mcxoaom HiOKeKUKH hcxoahbim 
ajiCKxpoxpoMEHM cocxaBOM, npeflcxaBJiHiomHM C060H AHcnepcHyK) CHCxeMy b bhac 
cycnensHH co cne^yiomHM coaep^KaHHeM KOMnoHcnxoB: flHcnepcHOHHaH cpeaa 

(aJieKXpOXpOMHBlfi paCXBOp) - paCXBOp 0,01 M l,r-AHMeXHJI-4,4'-flHnHpHAHHHfl 

25 flHnepxjiopaxa h 0,01 M (^eppouena b cmcch 60 06.% y-6yxHpoJiaKXOHa h 40 06.% 
nponnjieHKapSoHaxa; flHcnepcHaa i^aaa (20,5 Mac.%) - conoJiHMep BHxaH-2M. 
Ilepefl sanojiHeHHeM AHcnepcHyio cncxeMy b BHfle cycnenaHH BaKyyMiqjOBaim b 
xeHCHHC 15 MHH. Ilocjie aanojiHeHHfl oxBepcxHC b khccbom inBe repMexHSHpoBajiH 

HHCpXHBIM repMCTHKOM. 
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PaBHOMepHo MaxoBBia HcxoflHHft sneKxpoxpoMKBifi cocxae no HcxeHeHHH 30 
MHH. npH xeMnepaxype 60^C cxaji npoapaHHBiM 6e3 o6pa30BaHHfl Kaicnx-jiH6o 
mpfSMm. BOS^tyniHBix nysHpBKOB h 6e3 npoiiBneHHfl oGteMHoft yca^KH. IIpH 3xom 
CBexonponycKaHHe ycrpoiicxBa b bh^hmom flHanaaone cneiopa cocxaBHJio 75%. 
5 npH noAane na ycxpoficxBO nmpsmoBusi nocxoHHHoro xoKa 1,7 B npoHcxoflHJio 

HHTCHCHBHO CHHCe OKpafflHEaHHe CO CXOpOH TOKOnOflBOAHmMX lUHH K CCpeflHHe. 

BpeMs nojiHoro saxeMHeHUfl MHHHMajiBHoro CBexonponycKaima b bhahmom 
J[^Ia^a30He cncKxpa 8% cocxaBJDUio 9 mhh. HpH oxKJUoneHHH HanpH^eeHHa nocjie 

flOCXHMCeHHK CXaUHOHapHOrO pe^KHMa H KOpOXKOM SaMBIKaHHH 3JieKXpOAOB 

10 ycxpoftcxBO B03BpaxHJiocB B HcxoflHoe (npospaHHoe) cocxoHHHe, BpeMfl nojiHoro 

o6ecuBeHHBaHHfl cocxaBEuio 15 mhh. 

npH xpaHeHHH ycTpoKcxBa b BepxHKajiBHOM nojio>KeHHH B xeneHHe 5 uccwfiB 

npH xeMnepaxype oiq)y>KaK)meH cpe^H h 1 MecHn;a npH xeMnepaxype 65^C ne 6i>uio 

o6Hapy>KeHO KaKoro-JinSo npo^BJieHM xeKy^ecxH cjioji sjieKipoxpoMHoro cocxasa. 
15 KoHipojiB bo3mo;khoh fle^opMaigaH, oSycjioBJieHHoft raflpocxaxHHecKHM 

flaBJieHHeM, ocymecxBJMJiH aax^HKOM nHHefinoro pacnnipeHHfl, xohhocxb 

HSMepcHHfl Koxoporo cocxaBJMJia 5 mkm. 

20 IIpHMep 5 

Bbiho HsroxoBJicHO sjicKxpoxpOMHoe ycxpoftcxBO pasMepoM 20x25 cm^, 
coffep^aniee ^Ba onxHHecKH npospatniBix SnOa-sJiCKxpofla c noBcpxHocxHBiM 

SJieKipHHCCKHM COnpOXHBJieHHCM 18 Om/m^ H X0JI^^HH0S CXCKJIHHHOfi nOflJI0>KKH 4 

25 MM (K-cxcKJio), IIo Kpaio flnHHHBix cxopoH Kaxcfloro 3JieKxpofla HanecjiH hojiockh 
sneKxponpoBOA^mero kjich HTK (OCT 107.46007.004-91) innpHHOH 2 mm h 

XOJimHHOa 0,25 MM. fljM OCymeCXBJieHH^ ^^OCXaXOHHOH 3JieKXponpOBOAHOCXH 

xoKonoABO^iHncHx mHH BHyxpH cjioH KJiea HTK npojio^jm MeAHBifl npoBOflHHK 
AHaMexpoM 0,2 mm, BBiBeacHKBiH mpyysy. 3jieKipoflH CKJienjiH no nepHMexpy 
30 KJieeM Ha ocHOBe 3noKCHj5HOH cmojibi, coflep3KanpiM pacnopKH (cneflcepBi) jum 
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^opMHpoBaHHfl Me^jieKipoflHoro paccTO^HHfl ycTpoftcTBa 0,8 mm. B KJieeBOM inBe, 
HCKjnoHaiomeM KOHraicr BHyrpeHHero aicraBHoro cjioa c npeflBapurejiBHo 

C^OpMUpOBaHHBIMH TOKOHO^lBOJPflUHMH lEHHaMH, OCTaBHJIH flBa OTBepCTHa flJM 

aanojiHCHHa ycipoficxBa MeroflOM HH>KeKi^HH hcxoahbim ajieKrpoxpOMHHM 
5 cocraBOM, npeflcraBJiaiomHM coSofi AHcnepcHyio CHCxeMy b Bii;^e cycnensHH co 
CJIe/^yK)I^HM coflep>KaHHeM KOMnoHCHTOB: flHcnepcHOHHaa cpeaa (sjieKxpoxpoMHSifi 
pacTBop) - pacTBOp 0,015 M 1 J'-OTMeTHJi-4,4'-flHiiHpHflHHH>i flHnepxjiopaxa, 0,015 
M ^eppoi^ena h 0,02 M xerpaaTHJiaMMOHEW nepxjiopaxa b cmcch 50 o5.% y- 
SyxHpojiajKxoHa h 50 o6.% npoimjieHKap6oHaxa; flHcnepcnafl (|>a3a (20,5 Mac.%) - 
10 conojiHMep BHxaH-2M. Ilepefl aanojiHCHHeM HcxoflHtift ajieicipoxpoMHHH cocxas 
BaKyyMHpoBajiH b xeneHHe 15 mhh. Ilocne sanojiHCHHa oxBepcxae b KJieeBOM mBe 
repMexHSHpoBaJiH unepTHBiM repMexHKOM. 

PaBHOMepHO MaXOBHH HCXOffHBIH 3JieKXpOXpOMHHH COCXaB B yCXpOHCXBC UO 

HcxcHeHHH npHMepHO 20 MHH npH xeMnepaxype 60^C cxaHOBHJic^ npospa^HBiM h 
15 roMoreHHBiM 6e3 iq)05iBJieHHfl o&teMHoii ycaj^KH. CBexonponycKaHHe ycxpoflcxsa b 
BHflHMOM jDoaanasoHe cneKxpa cocxaBHJio 76%, a b flnanasoHe bojih 300-400 hm - 
55%. IIpH EOflane na ycxpoficxBO HairpmeHUH nocxoHHHoro xoKa 1,5B 
CBexonponycKaHHe b bhahmom flHanaaoHC cneKxpa chhshjiocb pjo 6%, a b Sjm^KHeM 
yO-flHanasoHC (200-300 hm) - flo coxbix flOJieH npor^cHxa, nocjie oxKjnoqeHHK 

20 HanpmeHHa H KOpOXKOM SaMBIKaHHH 3JieKXpOflOB yCXpofiCXBO BOSBpaXHJIOCB K 

HcxoaHOMy (npospaHHOMy) cocxojihhk). 



Bbijio HsroxoBJieHO ycxpoHcxBo, anaJiorKHHoe no KOHCxpyKHHH ycxpoHCXBy no 
npHMepy 5. BnyTpeHHee npocxpaacxBo ycxpoficxBa aanojiHHJiH mcxo^hom HraKeicaHH 
HcxoflHHM 3JieKxpoxpoMHBiM cocxaBOM, HpeflcxaBJiHioniHM coSofi flHcnepcHyio 
CHCxeMy B BHfle cycnensHH co cjieflyiomHM coflepKaHHCM KOMnonenxoB: 
30 flHcnepcHOHHaji cpeaa - pacxBOp 0,01 M l,r-;5HMexHJi-4,4'-AHnHpHflHHHa 
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flHnepxJiopaxa, 0,01 M 540-flHniflpo-5,10-fl;HMeTHJi4ieHa3HHa h 0,02 M 
TerpaaTHJiaMMOHHK nepxjiopaxa b cmcch 60 o6.% y-SyrHpojiaicroHa h 40 o6.% 
nponHJieHKap6oHaTa; moutpcmsi ^aset (20,5 Mac.%) - conojiHMep BnTaH-2M. 
riepeA sanoJiHeHHCM HCXOflHBifi aJieKipoxpoMHBiH cocras BaicyyMHpoBajiH b xe^eHHe 

5 15 MHH, a BHyxpeHHee npocipaHCTBO ycTpoftcxBa npoffyjiu aproHOM b TeneHHe 25 
MHH. Ilocjie sanojiHeHiM oxBepcxHe b KJieeBOM mse repMexHSHpoBanii hhcpthbim 
repMeTHKOM. PaBHOMepno MaxoBtift hcxoahhh ajieicrpoxpoMHufi cocxaB b 
ycxpoHCTBe no HcreneHHH 20 mhh upu xeMnepaxype 60°C cxaHOBHJicji npoapanHBiM 
H roMoreHHbiM 6e3 npoHBneHHa oS-BCMHofi ycaflKH. npH 3tom cjioh 

10 sjicKipoxpoMHoro cocxaBa b ycxpoficxBe hmcji KejixoBaxBifi oxrenoK. 

IIpH no;^aHe Ha ycxpoficxBO HanpjoKeHHH nocxo^HHoro xoKa 4,5B b xe^eHHe 30 
c 3JieKipoxpOMHbiH cocxaB Sbicxpo iipHo6peji paBHOMepHyio no njiomgwH oKHa 
HHxeHCHBHo scjieHyK) OKpacKy, a npH saMBiKaniiH sjieicrpoflOB naKopoxKO 
sjieicrpoHaBefleHHaa OKpacKa ncnesjia. Ilpn axoM roMorenHOCxt cnosi 

15 sJieKxpoxpoMHoro cocxaBa ne napymajiacB, a ero nepBOHanajiBHO McejrroBaxBiii 
oxrcHOK Hcnes. 
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<^opMyjia HsoGpereHHfl 

5 L CnocoG HsroTOBJieHiM ajieicrpoxpoMHoro ycxpoficxBa, coAep>Kamero, no 

MeHfcmeH Mepe, flBa ^JIeKTpo;^a, no MentmeH Mepe, opjm m Koxoptix iiBJinexc^ 
onraqecKH npospaHHBiM, npn 3T0M repMernHHO saMKHyxoe npocxpancTBO utnimy 
sjieKTpoflaMH sanojffleno ajieicrpoxpoMHBiM cocraBOM, oTumtaiontHHCfl xeM, hto: 

• nojiynaioT HCxoflHtifi sjieKxpoxpoMHtiH cocraB b Bime sjieicrpoxpoMHoa 
10 AHcnepcHofi CHCxeMBi, coflepKan^efi, no MeHBrnen Mepe, cycnensHio h/hjih 

KOJiJiOHfl, npH 3X0M B yKasaHHoft CHcreMe flHcnepcHOHHOH cpeflon mjwexM 

3JieKXpOXpOMHbIH paCXBOp, COflep^amHH KHflKHH pacxBopHxejiB, KaxoAHyio 
cocxaBJMiontyK) n aHOflHyio cocxaBJiaiomyK), a flHcnepcHon ^asoPi - 
BHtcoKOAHcnepcHBiH nojiHMep; 
15 • ocymecxBJifliox fleaapamno HCXOflHoro ajieicipoxpoMHoro cocxaBa pflsi 

yAajieHHfl pacxBopeHHoro KHCJiopofla h B03flyxa, BneceHHoro c 
BHCOKOflHcnepcHbiM noJiHMepoM; 

• 3anoJiHHK)x saMKHyxoe npocxpancxBO Me:5Kfly 3JieKxpoflaMH 
fleaspnpoBaHHBiM hcxo^hbim sjieicrpoxpOMHBiM cocxaBOM; 

20 • ocynjecxBJiHiox repMexH3an[HK) saMKHyxoro npocxpancxBa ue^ysosy 

sneKxpoflaMH. 

2. CnocoS no n.l, oxjimaioniHHM xeM, hxo ajieKxpoxpoMHBifi pacxBop 
flonoJiHHxejiBHO coflep^x HHflH4)4)epeHXHwfi aneKxpojiHX. 

25 

3. CnocoS no n.2, oxjnnaiomHHM xeM, hxo KOHii;eHXpaiiiM sjieicxpojiHxa 
cocxaBJwex 0,005M-0,5M. 

4. Cnoco6 no Jiio6oMy h3 nn.1-3, oxjiRHaiomnficH xcm, hxo ;tea3paipno 
30 HcxoAHoro aneicrpoxpoMHoro cocxasa flJM yaajieHHa pacxBopeHHoro icncjiopoAa h 
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Bosflyxa, BHeccHHoro c BUcoKOflHcnepCHHM nojiHMepoM, ocymecxBJWKrr nyreivi 
BaKyyMHposaHHJi. 

5. Cnoco6 no jnoSony h3 im.l - 4, oxjinqaiomHHca tcm, hto 
5 BbicoKOflHcnepcHBift nojiHMep Sepyx b KOJiHHecTBe, oSecne^HBajEomeM oSpaaoBaHHe 

TBepflonofloSHoro cjiok sjieicrpoxpoMHoro cocxaBa. 

6. Cnoco6 no jnodoMy h3 nn.1-5, oxjraqaiomHficji xeM, too 

BHCOKOflHCnepCHBlfi nOJIHMep JIBJMeXM JIHHefiHBIM nojiHMepoM. 

10 

7. CnocoS no n.6, oxjmqaiomHHM xcm, hxo BwcoKojpicnepcHHft jmHefiHUH 

nOJIHMep HBJMeXM BBICOKOMOJieKyjIHpHHM. 

8. Cnoco6 no n.7, oxjimaiomHHCJi xeM, hxo b KanecxBe BticoKOAHcnepcHoro 
15 BHcoKOMOJieKyjMpHoro jfflHefiHoro nojiHMepa 6epyx conojiHMep MexnjiMexaKpHJiaxa 

H MexaEcpnjioBofi khcjioxh h/hjih conoJiHMep MexHJiMexaKpiuiaxa, MeraKpiuiOBofi 
KHCJioxEi H ee cojm KajiBipifl. 

9. Cnoco6 no jnoSoMy h3 nn.1-8, oxjinnaion^HHCH xeM, hxo >KHja;KHH 
20 pacxBopHxejib npeflcxaBjMex co6ofi HHflHBHflyajiBHoe xHMUHecKoe coeflnHeane hjih 

CMeCb XHMUqeCKHX COeflHHeHHH. 

10. Cnoco6 no JiioGoMy h3 nn.1-9, oxjinqaionmfica xeM, hxo KaxoAnaa 
cocxaBJMiomafl HBJiaexcfl HHflHBHflyajiBHtiM opraHnnecKHM sjieKxpoxpoMHBiM 

25 coeflHHeHneM, HMCiomnM, no MeHtmeft Mepe, oflny o6paxHMyK) BOJiBx-aMnepnyio 
BOJiny BOCCxaHOBJieHEM, hjih cmccbk) opraHmtecKHx 3JieKxpoxpoMHBix coe^mHenHft, 
HMeiomeH no MCHBrneH Mepe ojiw/ o6paxHMyio BOJiBx-aMnepnyio Bojmy 
BOCcxaHOBJieHHfl, a aHO^ptiaa cocxaBJiaiomaa otjikcxcji HHaHBHflyajttHHM 
opraHmtecKHM sjieicrpoxpoMHBiM coeflHHeHHeM, jm&oiofm no MeHBmefi Mepe omy 

30 oSpaxHMyK) BOJiBX-aMnepnyio BOJiny OKHCJienHa, hjih cmccbk) oprannHecKHx 
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sjieKTpoxpoMHHx coeflHHeiffla, HMeiomeii, no MCHBineH Mepe, oflHy oSpaTHMyio 
BOJiBT-aMnepnyio BOJiHy OKHCJieHEUi. 

11. Cnoco5 no n.lO, oxjranaiomHfic^ tcm, hto KOH^eHTpa^^iH KaxoflHoii h 
5 anoflHoii cocxaBJWioniHX paBHbi 0,00 1 M - 0,2M. 

12. Cnoco6 no n.ll, oxjimaiomHiic^ tcm, hto KOHmeHxpaipiH KaxoflHoii h 
anoflHOH cocxaBJiHionpK npeflnoHXHxejiBHO paBHH 0,0 IM- 0,1M. 

10 13. Cnoco6 no JiioSoMy h3 nn.10-12, oxnBraaionpDHM xeM, hto KaxoAHaa 

cocxaBJMiomaa OTJiaexca HexBepxHHHoS cojibk) flnnHpHAHHiM huih ero npoH3BOflHHx 
HJIH CMeCBK) cojiefi. 

14. Cnoco6 no JiioSoMy m nn. 10-12, OTJinnaiomiiHCji tbm, hto anoflHaa 

15 COCTaBJDHOmafl aBJIHCTCH MCTajIJIOIteHOM. 

15. Cnoco6 no n.l4, OTJinnaioiUHHCJi tcm, hto anoflHaa cocTasjiaiomaa 
npeflCTaBJwer co6ofi ^eppouen, ero nponsBOflHHe hhh hx cmcch. 

20 16. CnocoS no Jiio6oMy h3 iin.10-12, OTnHHaioniHHca tcm, hto anoflHaa 

cocTaBJMiontafl npeacTaBJweT co6oh 5,10-flHrHflpo-5,10-j5HMeTHJi$eHa3HH, ero 
npoHSBOAHBie Hjm hx cmcch. 

17. Cnoco6 no maQouy m nn.1-16, OTJiKHaioninficji tcm, hto flHcnepcHOHHyio 
25 cpe^y oxjia>KflaK)T nepea BBeAenneM flHcnepcnoii ^asBi. 

18. Cnoco6 no JiioeoMy m nn.1-17, oTjmnaiomHHCH tcm, hto ocymecTBJMioT 
fleaapauHK) saMKnyroro npocTpancTBa u&yKpy 3JieKTpoflaMH nepea aanojiHeHHCM 
ero HCXOflHHM sneKTpoxpoMHHM cocxaBOM. 
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19. Cnoco6 no n.l8, orjnraaioiipifiM xeivi, to) fleaapamco aaMKHyroro 
npocTpaHCTBa ueyKfsy 3JieKTpoflaMH nepea sanojineHHeM ero hcxootbim 
ajieKTpoxpOMHHM cocxaBOM ocjonecTBJWiOT nyreM npoflyBKH ero nHepxHMM rasoM 
EuiH BaKyyMHpoBaHHeM. 



20. SjieKipoxpoMHoe ycxpoHCTBO, coflep>Kamee, no MeHsmen Mepe, ;^Ba 
3JieKTpofla, no MeHtmeH Mepe, o^^eh H3 Koxoptix jiBjiaexM onxHHecKH npospanHHM, 
npH 3X0M iq)ocxpaHcxBO Me^K^y sneKxpoflaMH repMexHHHo saMKHyxo h sanoJiHeno 
sjieKipoxpoMHHM cocxaBOM, oxHHHaiomeeca xeM, hxo oho nojiyneno cnoco6oM no 

10 jnoSoMy H3nn.l-19. 

21. 3jieKxpoxpoMHoe ycxponcxBO no n.205 oxjinnaiomeecji xcm, ^xo 

3JieKipOXpOMHBIH COCXaB flOnOJIHHXeJIBHO COflepKHX yO-cxa6HJiH3HpyioiDyK) 
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